Protective effects of mitochondria-targeted antioxidant SkQ in aqueous and lipid membrane environments.
The antioxidant activity of mitochondria-targeted small molecules, SkQ1 and MitoQ (conjugates of a lipophilic decyltriphenylphosphonium cation with an antioxidant moiety of a plastoquinone and ubiquinone, respectively), was studied in aqueous solution and in a lipid environment, i.e., micelles, liposomes and planar bilayer lipid membranes. Reactive oxygen species (ROS) were generated by azo initiators or ferrous ions with or without tert-butyl-hydroperoxide (t-BOOH). Chemiluminescence, fluorescence, oxygen consumption and inactivation of gramicidin peptide channels were measured to detect antioxidant activity. In all of the systems studied, SkQ1 was shown to effectively scavenge ROS. The scavenging was inherent to the reduced form of the quinone (SkQ1H(2)). In the majority of the above model systems, SkQ1 exhibited higher antioxidant activity than MitoQ. It is concluded that SkQ1H(2) operates as a ROS scavenger in both aqueous and lipid environments, being effective at preventing ROS-induced damage to membrane lipids as well as membrane-embedded peptides.